INTRODUCTION {#sec1-1}
============

Sacroiliac screws (SISs) has been used since Vidal *et al*.\[[@ref32]\] introduced its use in 1973. Since that, SIS has become a common technology in fixing pelvic posterior ring injuries.\[[@ref11][@ref37]\] SIS has made important progress in the treatment of posterior pelvic ring injury during the past 20 years. However, some clinical reports showed that conventional SIS may not universally result in sufficiently stable fixation.\[[@ref37]\]

Currently, SIS fixation represents the only minimally invasive technique to stabilize the posterior pelvic ring.\[[@ref20]\] For that reason, it is steadily gaining popularity, becoming one of the most commonly used techniques. Some indications for this technique include sacroiliac joint dislocations, sacral fractures, certain iliac crescent fractures and combinations of those injuries.\[[@ref4][@ref11]\] The sacrum, serving as the foundation of the spine, transmits the stress between spine and pelvis through sacroiliac joints.\[[@ref35]\] Thus, the goal of surgical fixation is the reconstruction of the spine-pelvic-junction to allow early weight-bearing and to facilitate nursing care, particularly for multiple injured patients.\[[@ref6]\]

To overcome the biomechanical limitations faced by the single iliac screw technique, the dual iliac screw technique was developed.\[[@ref35]\] Have been demonstrated that the dual iliac screw technique provides good clinical results for patients with a partial or total sacrectomy with no iliac screw failure,\[[@ref1][@ref7][@ref9]\] confirming the biomechanical advantage of dual over single iliac screw in restoring the stability of the lumbo-iliac fixation construct in vertical and rotational planes.\[[@ref35]\] However, clinical practices caution that the dual iliac screw technique may increase bone stock loss, prominence of the instrumentation, and screw-rod connection difficulty as compared with the single iliac screw technique.\[[@ref36]\]

The aim of this work is, through a nonexhaustive review of the literature expose current considerations about SIS fixation technique.

THE TECHNIQUE {#sec1-2}
=============

Lengthened sacro-iliac screw {#sec2-1}
----------------------------

This technique obtains fixation by traversing bilateral sacroiliac joints and the sacral body, this technique can solve the problem of bilateral sacroiliac joint fractures and dislocations.\[[@ref10][@ref25]\] In the past were commonly used two techniques, the oblique method of SIS placement, in which the screw is obliquely aligned, directed inferiorly to superiorly and posteriorly to anteriorly, and the transverse alignment of the SIS through the sacral ala on both the inlet and outlet views of the sacrum. With the first technique was an increased the risk of unrecognized anterior protrusion of screws beyond the sacral body, and with the second-technique results in a smaller secured area of the sacral isthmus bone.\[[@ref20]\] The current procedure technique is the SIS under fluoroscopic observation with the standard Matta projections anterior-posterior (a.p.), inlet, outlet \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Computed tomography scan three-dimensional of sacral luxation](JCVJS-5-110-g001){#F1}

![Intraoperative radiography showing transverse alignment of SIS fixation](JCVJS-5-110-g002){#F2}

Sacroiliac screw fixation is technically challenging and can be contraindicated depending on the shape of the sacrum.\[[@ref15]\] The lack of direct visualization and limited tactile control complicate precise screw insertion.\[[@ref13][@ref26]\] The surgeon has to decide if an extrapolated implant position will match a secure inner-bony position orienting on planar fluoroscopic images in different projections. In addition, image interpretation is aggravated by the high degree of shape variability of the upper sacrum.\[[@ref20]\] This circumstance unavoidably results in increased X-ray exposure for the patient and the surgeon due to more frequent application of image intensifier. Aberrant screw or wire placement can lead to significant complications, including injury to the fifth-lumbar nerve root, sacral venous plexus, iliac vessels, or cauda equina.\[[@ref24]\]

Iliac screws offer advantages of improved bio-mechanics. They permit iliac crest bone harvesting and have shown to have high-fusion rates, in long fusions and are valuable for the use in high-grade spondylolisthesis.\[[@ref17]\] There may, however, be hardware prominence and exposure may be somewhat difficult. As well, they offer advantages for correction of pelvic obliquity and for revision surgery and do not violate the sacroiliac joint. Disadvantages may occur, as a result, of difficulties in insertion.\[[@ref17]\]

Have been reported rates of implant malposition of up to 18-25%,\[[@ref4][@ref11][@ref12][@ref25][@ref30]\] which are potentially associated with iatrogenic neurovascular lesions. Lengthened SIS is more applicable to repair surgery after first failure of the SIS fixation,\[[@ref3]\] but overall SIS fixation is indicated in nondisplaced unstable sacroiliac joint injuries or sacral fractures.\[[@ref19]\]

In the experimental setup, have been demonstrated that two ipsilateral screws provide more biomechanical stability than the one.\[[@ref34][@ref38]\] However, using conventional fluoroscopy, many surgeons limit the placement of iliosacral screws to the pedicles of S1, as those of S2 are narrow and difficult to visualize \[[Figure 2](#F2){ref-type="fig"}\].\[[@ref21]\]

The screws are placed through the outer table of the ilium, through the S1 joint and into the lateral sacrum.\[[@ref23]\] This bone channel has been well-described and regularly used in pelvic trauma applications for screw placement. It has also been performed with an open and percutaneous technique. With the development of adjunctive devices for Cotrel-Dubosset instrumentation, a monoblock was developed to use this trajectory for screw fixation.

Recently, Pan *et al*.\[[@ref22]\] have introduced a SIS fixation guide and evaluated its efficacy in fixation of sacroiliac joint fracture-dislocations, they found that the minimally invasive guide can eliminate discrepancies resulting from the surgeon\'s own sensory input when inserting screws under the guidance of computed tomography (CT), making percutaneous iliosacral screw fixation more accurate, safe and simple. The use of a guide can curtail the surgical time to about 14 min.

Radiological considerations {#sec2-2}
---------------------------

As previously mentioned, is widely used the fluoroscopy control for the placement of the screws. This leads the technique being highly dependent on fluoroscopic technician, and on the operator\'s ability not only to interpret the fluoroscopic images but also to control wire placement based on this interpretation.\[[@ref24]\] Using the conventional fluoroscopy-based technique, the drilling can only be controlled in one projection at once; thus, the position of the screws must be followed and adjusted under fluoroscopy in a.p., inlet, outlet and lateral projections. All this result in increased radiation exposure for the patient and the surgeon.\[[@ref5]\] Have been reported injuries to nerve roots and the gluteal vessels in up to 3-15% of cases using this method.

Navigation systems have been introduced for traumatological indications, especially in the field of spine and pelvic surgery\[[@ref2][@ref8][@ref14][@ref27][@ref29][@ref31][@ref33]\] With the aim to increase precision of screw positioning, various techniques for CT-guided/computer-navigated screw positioning were described.\[[@ref16][@ref18][@ref28][@ref30]\] The potential advantages of CT-guided placement of percutaneous hollow screws are that it is a simple operation, the screws are accurately located, there is less hemorrhage, minimal injuries and strong fixation is achieved.\[[@ref22]\]

However, in the emergency room (ER) with patients in urgent need for early primary care, these time-consuming techniques are unsuitable. Thus, fluoroscopy provides a straightforward and inexpensive approach to intraoperative visualization.\[[@ref21]\] Some techniques, such as Iso-C3D navigation demonstrates superiority to fluoroscopy navigation for SIS fixation in an experimental set-up designed to assess the accuracy.\[[@ref5]\]

EVIDENCE {#sec1-3}
========

Comparing the stability of lengthened SIS and SIS for the treatment of bilateral vertical sacral fractures, Zhao *et al*.\[[@ref37]\] in a finite element model of Tile C pelvic ring injury (bilateral type Denis II fracture of the sacrum) demonstrated that:

The stability of one lengthened SIS fixation in the S1 or S2 segment is superior to that of two bidirectional SIS in the same sacral segmentThe stability of one lengthened SIS fixation in S1 and S2 segments, respectively, is superior to that of two bidirectional SIS fixation in S1 and S2 segments, respectivelyThe stability of one lengthened SIS fixation in S1 and S2 segments, respectively, is superior to that of one lengthened SIS fixation in the S1 or S2 segmentThe stability of two bidirectional SIS fixation in S1 and S2 segments, respectively, is markedly superior to that of two bidirectional SIS fixation in the S1 or S2 segment and is also markedly superior to that of one SIS fixation in the S1 segment and one SIS fixation in the S2 segmentThe vertical stability of the lengthened SIS or the SIS fixation in S2 is superior to that of S1The rotational stability of the lengthened SIS or SIS fixation in S1 is superior to that of S2.

CONCLUSIONS {#sec1-4}
===========

Sacroiliac screw fixation is a commonly used procedure for iliosacral joint fracture-dislocations and sacral fractures. Currently, the standard technique is the percutaneous iliosacral screw fixation under conventional C-arm fluoroscopy that often exposes the patient to prolonged radiation. Unfortunately, even experienced surgeons can have a high rate of screw malposition and nerve and vessel injuries, being that the reason because SIS fixation should be performed under better technology control, but in the ER setting, this could be laborious and can finish in a loss of time for the patient treatment.
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